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#a± win mm 



(54) [&w<DZ,m] ms5.7--7 



(57) [fijft] 

K & & A,*r««8E*S£ * A »S \z m ^ <b *i 

0 8-0. 2 8 jumWiBilffllvlfe'?, ^/i<7>^*5 0 . 
0 2~0. 1 G • cmcoffiSffltcfc^r t^r1#ISi:i--5JS£ 



h@SrWi-5fflSmx— mot, iKteJg^Jf^^O. 
0 8 ~ 0 . 2 8m mCDSSfflfdifc 9 , ^of&tt/IcOBSjfcas 
0. 0 2~0. 1 G • cin<D«5ICi)5iJ:^itt 

[5S*II2] 6 8 0-205 

hi) tr^. — ->g >-CQffi^o. 1~0. 3 2<Dffiia!- 
*.Ss#*« 1 Xtt 2 KffiflWJSMRT 1 -^. 
[|f*iB4] m&M<n-g:tt\Pi<r>1i\MVc&0. 8 2JW 

[fflf*9t 5 ] JK^^— ■7<»4kW<r>mfr& 5 ~ 1 0 m m 
©flS&tT*— 

[000 1] 

«tftffl©P¥^y K (MR^s-K) «:Jfl^5«Sti3*W 
[0 0 0 2] 

fc^ir, ^cSS^r— ■7*m®!&teh L1t'>*TJ»X 
ft. y V<T>-*/V=f- y=y y<7 Mfe^ y Ytfi& < 

Ac ■? . m&m<Dsm&m&X' # 5 1 , * ^ ^ h 

y Kt, «Jfe<o^:#*lci£:aFi-5«««;et3a*Sr^JfflL, 



1 -2 3 8 2 2 5 

stress. 

[000 3] ±m<D J; 5 4MR^y K*s»*aSixfc« 
S§5©S*->^. 7" A (Cffl I > > fa —y-f— y- te 

IBM«Wia53 4 8 0S, 34 90i, 3 5 
9 OS, fe5VHS3 5 7 0a»JSO«ft7*-7'iS3aie>n 

0 ~ 3 . 0 m mSS JtgfWffl/ ^«»34©»B«t»m 
[0 004] ±e<7> J: 5 **S«ii!l<oa6ttJiSrWr5» 

^ S ^*$^^TV^5 (ffl?8-2 2 7 5 1 7t& 

tfc'<TJ;i?7C#^ftc07 s -^o»^s^rfie < }:^5«, -t 
LTCCiCfi, Jb®Ktt®<7)Jf:^li, 0. 05-1. 0 
jum, jifiKll, 0. 0 5~0. 8 u mT'J?5 t©fe 

>7 is?y- u— vmxnw-(r>—^<r>m\^ 7 * 

m<D&m&m&Xf1%:m.t)H c&l 8 0 O^-^xT y Kt? 
[0 0 0 5] 

22751 7 ^m^mm.<omm.T--^'ii. MR^y k 

WL-CV^SfcBS**tr^t*s*i]WUfc. Bn*>, #J;l 
tf. Ut, Jt«WJ5I^ (0. 3,zm) iKtt 



(3) 



<ftffl¥-1 1 -2 3 8 2 2 5 



izm^ (0. 05dm) ^1*«$r^r-T5 t><?>&i&m L/t 
*a-Cf4, C«W±*JBJlcS**5±t. -^coSS*, lis]® 

icii«v^s/N«as#e>ix-f, tfeffifflASfttftTL 

[0 0 0 6] **B910BftrS* «*H8tt3k*s' K<0*H4 
[0 0 0 7] 

[BiUHS:Wifti-afc»«j#a] #ni3»j#s4, _kiawj; 5 

K!dffl?£ ^CO^W^m, #380/1^4, MR 

:tt, MR — y b'&ffiftli-ZZttK . fl^S/Nflf 
SHftWtt Sr*f S«a«B»f¥* v- * -r A d^TfiJK/Bv ^ 5 
[0 0 0 8] #3MHttU ^OiBIC, ?HSttf& 

0/^3— h^Sr^r-f SlKtlx- 7*"C*)oT, JKtt®<7?^ 
^50. 08-0. 2 8 Atm<0ffiSfflJcfo<3, 3»ojKttJI 
OK^O. 02-0. 1 G • c m0y#m\~&>Z> Z. t£ 

[0009] &mm<DW.i5.7-—yi-i&.T<nWi&-r?ibZ>z. 

turns. lv\ 

( 1 ) MVkmnmfc (<Dm) ^0. 0 2 — 0. 0 9 5C 
• c m (i£<c£F* L< 14 0. 0 5 — 0. 0 9 3G-C 
m, 1t(C#f$ L< (4, 0. 05-0. 092C-cm) 

(2) j^#JlfO/?^-7)i»iL<f4. 0. 1-0. 28 u 
m (MtC$?£ U<f4. 0. 1-0. 2 5/jm) 0$g|ffl|c 

( 3 ) afcttttSMEafitttA (1-1 c ) /4 s 1 680 — 205 
0 (MiC^T* L< J4 1 7 0 0-2 0 00) ^/U-;*?- y K 



(Oe) <D%ufflVC&>Z, 0 

(4) 5IB«t1»*!flS. flHiBOHJE^ffc 7 5-8 51 
fi% (SIC*?* L<f4, 7 8~8 2fi£%) coffifflCDS 

(5) a^cOX.-Y y=f->? • • x-f* h \) 
fa — v'gV (SFD) WfittfSO. 1—0. 3 2 (MlC 
£?*L<i4, 0. 15-0. 2 8, »0. 18 — 2. 
5) ©fiHKfcS. 

(6) m&mo&ttfaVSQ (fiMtt) 8 2 
(S(-ifSL<f4, 0. 8 5, 0. 8 8) WJhT? 

( 7 ) 7-cT)^(*:oo(?^*s 5 - 1 0 u m 

£L<(4, 7-9. 5/zm, *H£7. 5-9. 5 m) 

[0010] (8) *-#y/7 7^i\ 10-30m 
,1 (Offltn^-ikfJ — tf^yv -y 9 t 1 5 0 — 3 0 0 m f i <D 

olii©*-#y/7 y 9 Sr^tfo 

(9) ,< y >? =1— h®*55g»w*— ^.61^5 — 9 <rm%M 

(10) ±|E*- ><8!ffi 5-9 ©jfi&Wfff&sfetfJspjfca^j. 
t-TX^O. 08-1 Mm (!Elc£t£ L< (4, 0. 05 
— 0. 5 Mm, tie, 0. 08 — 0. 3m/i) C0$5ffl{C 

(11) ±§B^- ^.«1S5~ 9<K>mm.WSi^a-TJ^ 
( 1 2) /<y2 =>— h®(7)®^7550. 2 — 0. 8^m(D 

(13) .haEra®m7--7 p 75S^Sfet^B^y KSr 

(14) ±&<r>m.mrr—y*i£ =■ > fa. — ^ 7^— ^ gE®ffl 
[0011] 

7 ytZlStf^y? ^-hm*G-tZ> 0 *38WW\ AM* 
JgWj?:^.^, 0. 0 8-0. 2 8 jum^SSfflfC&iJ, 
O^^CDlSjj? (<Dm) J55 0. 0 2 — 0. 1G- cm© 

f4. L< f4, 0. 1—0. 2 8 ,i mCOffiSH, MlC^ 
*U<f4, 0. 1-0. 2 5 f mfiO^ulffi-C*)?.,, JK«fe® 
«?fi£*f4STi L< f4, 0. 0 2-0. 0 9 5G'cm© 
fifilffi, L<(4, 0. 05-0. 093G-cm 

«!5(ffl. L< 14, 0. 05-0. 092G-C 

[0012] s-r, ^wro^mw^Rtt-caiSBHsfea 

ICo^-tfftidif -5« ^+4®^5K^O. 0 2-0. 1G 



(4) 



WfflW- 1 1 -2 3 8 2 2 5 



wiciov^-c. (i) m&mom&te&m&m^nLoy®. 
mvmm-tzxfe. (2) &mmrMt Lxmm*&m. 

A^ltSWfi^ffltSJS, ZLX (3) iS+t®^ 
Lfci?i:0, 08~0. 2 8 tim(D ffl&X'&,Z> 0 ;n 

•fcl-z>&m*hz><, U&»U 8B»*iSK«rJ«<i-S£. ft 

frh. *»WCfflV^5»att»*0««^tt» 16 8 0 
-2 0 50 L< tt, 1 7 0 0-2 0 0 0) ^ 

^(D^mmmn, m&mvmMftt* k i 5-s sis 

% (Sl^SLOl 7 8~8 2fifi%) 0«iHcoST 

[0013] ±iscoj; o Jicwasrfl-raaisfejBittauKtt 
a, a*, s»«i*t»* («, *-^7^i , mm 

Ms *VXMmm&^&3nX\t^ c mtteBZO: vx 

f±, 0>l*Lfi£, ttttttfctt F e O x ( x = 1 . 33-1. 
5) , CofttFeO s ( x = 1 . 33 — 1. 5) . F 
e, NiXliCo^i^ (7 5%K±) fc"r-5tt«tt 

[0 0 14] 5a<JM4tt*l-tt3fSOJDSC-T-Ofl&le:, A 1 , 
Si, S, Sc, Ti, V, C r , Cu, Y, Mo, R 
h , Pd> Ag, Sn, Sb, Tc, Ba, Ta, W, 
Re, Au, Hg, Pb, Bi, La, Ce, Pr, N 
d, P, Co, Mn, Zn, Ni, SrMB»rt«'> 

[0015] msmamtt* wtm. mmu #Bf§i4 

*3/jrv\ AfrWi-tt, #4iD84 4 - 1 4 0 9 0-§-, 
B3 4 5 - 1 8 3 7 2 if$<&B« 4 7-2 2 0 6 2t, 4# 
^Og 47 - 2 2513 -8", #^DS 4 6-284 6 6t, 
*B£B«4 6-38 75 5t, #<kB«4 7 - 4 2 8 6 
#^ng4 7 - 1 2 4 2 2 -8-, 4$4*ng4 7- 1 7 2 8 4 

1#^Bg4 7- 1 8 5 0 9#, 4<fc&Bg4 7- 1 8 5 7 
3-^-, 4*4*88 3 9- 1 0 3 0 7 -5?-, ^t^fl^irBS 4 8-3 
9 6 3 9 -Jf-CO&i^B, -t Lr*BW9aTJB 3 0 2 6 2 1 5 
>3\ 63 3 0 3 1 3 4 1 |S| 3 1 0 0 1 9 4 %\ |3| 3 2 



4 2 0 0 5 -8-, .Rtfls] 3 3 8 9 0 1 4 -^<Z>#^)f)B*lCiH 

mztix^^&m-jytii&mm-i-z ^ t&x&z> B 

X\<^Xt>£i<\ 

[0016] Jiae^m^^ta^ii, ^oia^-cojtgjffi 

Wil-<U3 0-7 0m2/gtfcot, X^iajjf 
rfc^b^&^ftS&i&^I^Xte, 5 0-3 0 0 Ax-ib 

vtvxsp-fttemom&mmrftxtti: < ««fcx>ntn^ 

[0017] »«tt^&»*{ctt^J5c < HFe 
7i--CV^-5„ A^JiCJct, Fe-Co, Fe-Ni, Fe 
-Zn-Ni »iFe — N i -Co^ffi: Lfc^JR-g- 

#-lc, ^cogafiia-ftfi (fi&fna*««) (as) (111 

0 emu/gBl, ftSKttl 2 0 emu/gW, 

1 70emu/gKTfJ)5, * fc£ifi&tt"7-SHttfit<;: 

fi, 0. 5 £i mKT, SiKtt, 0. 0 1 — 0. 3 m 
mT-WJt fcMKJfc) tt, 5-2 0, » 

iC, MfiJtfiCB, C, A 1 , Si, P«0#ftJL 1>U 

\\Lm<Dmi>m^ tix i ^„ 

[0 0 18] ffitt^i7x7^ hi: UTtt, ¥«^T* 

7^ H) , 7hoyf^7i7^F (^i/^h 

h , X b h Bgttt«*$:¥(f S r i: jJS"C# 

Ht, ttfflyjsrftiw-fafcfti!:, mi:i£i:tco-t 

i, Co-Ti-Zr, Co-Ti-Zn, Ni-Ti 
-Zn, r -Z n^Ttm^WmLfth^i: 
Qim-tZZ.b&X'Zio 

[0 0 19] S^M7x7>f ha*'t-*3^T, mm 

»5fe«, X (feg) #5 0 . 0 0 1-1. 0 ,i m 

2-2 OCO?5lffl(-foSCi:J5S.tfF*L<, Sfc^rOJt^E 



(5) 



1 1 -2 3 8 2 2 5 



RK^SrtLt^St*!:, ffifb«Kfk (as ) Kfc'>ft< 
i<o5 0emu/g«± (MtC*f$ L < fi 5 3 e m u / 

[0 0 2 0] !M»4t&3fc<D£*s|att 0 . O 1 ~ 2 

p H fiffl V > -5 M-S-^J b V>&*-&t>Wz «fc 0 *aS<ti-5 C 
iriSjSF* L< , ^co p ~ 1 2 <£>ig|gT'$> 9 , 

jf4L<B5-10©«I-e*>5. 3ft«H*»5|5tt. 
Mtt, A 1 , Si, P, YXteZ\tlb<Dmt®ltj:b° 

fflfitt, 5Mf§Mttttt3tSlc#U-C. 0. l~l01i% 

■So 5*8£14*&*^tt^-Hi<ONa, Ca, Fe, Ni, 

tf>t3*fitt5 0 0 0 p p mWT-CfctLfi*#f±!^^?r-^ 

§43&#8sttc. W*.tf» 7- 2 2 2 2 4 -g-<k«tiC|£ 

[0 0 2 1] B3H4/1<D# — iS^rfy y#t±* m&f3<o& 
mW.mz.Wi (R s ) ©flSifc gbBMHSft (n K «) 

»■*• 5 * <r> @ At -cayni $ *i 5 . * - if s -/ y y 9 
Ct, tOW6fS* 5 - 3 5 0 m /x (Mlc£?£ L < 
fi, 10~3 0 0mfi) CO^ffllCfc^r fc2S#FS LI/\, 
Sfc-tOJtSlffiSifS, 5-500 m2 / g 4 L 

<S3, 50-300mVg) T'fo 5 d LV\ 
DB PKJftfttt. 10-I 000ml/I00g (HlC 
£F* L < tt, 50~30 0ml/100g) Offifflidfo 
5wiWiU\ SfcpHJS, 2-10, taTk^tt, 

o. i~i 0%, zvx* -yy°&mn. o. i~ig/ 

c c T'fo5riW£ Ll/\ 

[0022] tff77y*ttm+bmiBsvwti>0> 

^fcfc'fflT*£So iikmX'ZZX-tf^T'y y9<Dmt LT 

Mt tttt. BLACKP EARLS 2000, 13 
00, 1 00 0, 90 0, 8 00, 70 0, VULCA 
N XC-7 2 (KiLt, **#yHfc«) , #3 5, # 
5 0, #5 5, #6 0&t>'#8 0 (£Lk, 

(tt) M) , #3950B, # 3 7 5 0 B , # 3 250 
B. #2 4 0 0B, #2 30 0B, #1 000, #90 
0 , #40, #30, RTfit 1 0 B <£Ui, ELMit^- 

«*) ©) , CONDUCTEX SC, RAVEN, 



1 50, 50, 40, 15 (UA±, a a >" fT* >• 
?*J2) , 4r yf-x. l/~7y y 9 EC X & yf y y 
E CD J - 5 0 0&£Tf&y=?^>yy y9 ECD J - 
6 00 (£Lk, (AO Jg!) Sr^ffSdi 

!^*l 0 OmftSHH^tLT, 0. l~3 0ffiftg|S 
L<tt, 0. 2~15SggC) <offim\zhz> 0 

[0023] m.&m<Dmmmt lxk. jg»r 

a-7*?t. £HtSlSt, Mit9vJ» (Cr 2 
0 3 ) , = Ai»3 7>yA, ^7*>K, 

yyAtiasi;) Sr^if5dt*s-e#5o dtve.©wig 

ffltt, *- ^5j?^51^± (^*L<(S, 6W±, mm 
4L<(S, 8wmBl) T'fof5, Ha 5 * 0. 0 

5~l tf m (B:ff4L<tJ, 0. 2 — 0. 8 w in) <D 

<fi, 3~2 0fifig|5) cO^SffllCfeS, 

[0024] s^a<ositftffi». mm^m\z\z c^ta 
r^^p-v^, tn 1 ^, ^7-ns>m. y /— 

[0 0 2 5] ifcflMJWIftai^^t UTtt, CT^Ltf, ^ 

^Mf71/- h, S^-slsxr^^— h s T %)\yy.7"7 \s 
— 3-^f/l/yfy^f7l'-h > 2-3i^-/^* 
->/u^7" T u— h , 2 — ■»*'>/U7 f ->/U^7-r l — h , 

h, 2 h^r>- 1 -^n \f>Vy.y-T^— h, v?^d 

Lt-yt- yi^t Lfdt><?5, -tUT^y-ty ^co^u-ai- 

KlptfLT, 0. 2~2 0mfiS)5 W*L<fS, 0. 5~ 

i ogftsw sialic*) So 

[0026] w&m<o®i&mb LTtt, jR^iaa 
mtr s c £ as -c* # So m*im&mm<DM tLxt-x. mt 



(6) 



1 1 -2 3 8 2 2 5 



/K fxi/uy-fc* — /K Stfb'xvu^— tvu- 

i: L-C&tfft-S-ffc, fc3<^ C b&X 

tiite r- /u- r ? y /u- h y /u#ffi^&\ r y y /wafc=c 
x-tvu-t* y a= ^ y /i^n-a-fr. r^y^^r 
zi'-ififkt'sy^v*^*, 7^ y;i/Kx^f^-^ 
^•u-v^fi^-^ ^^r^y/w^^^/u-T^ y/u= 
h y y^r^ y ^SEx^r^-ttfx y 

fit'--- y y n ^ h y ^m^, 

r/t^a-g-fr^tf' 3 r tfX'Z 5, 
[0027] JisBcoteic, y r 5 Kfflfll, i^f S5^W 

Jjg (iryna— ^T-tTT"— h^f-L K tA'P- 

-xfcif) . #y&{fcfx:/K #y^;*7vH»jm, xjfy 
[00 28] *fc«MSIjbtt»r«*fcttRj«?S!»ll8i: Lt 

is, eim*, y^y— tvmm, ^tf*~>mffc, xvyu 

^—>wu$s, x^v-#y7^ KttfjiM, Tjfy^^x/u- 
mm !)-<>> v-r^- h ^ y -r—mg&m, -k y 
^^Tvujtf y y ->t\*— hcojs-3-!fe, # 

[0029] ±ffi^y-c y w*— h t Lxii, ^j^l 

(i, hyUV^y^-h, 4-4' -V^aixi/U 

^^y^yy7^-h, ^*-tt-y f-u-^vj y->r* 
— K ^->y u>v ? -i' y->T*— k t7f/y-i, 
5 - >V J isr*— h , o - v^vv'-Y y yr*- 
h, ^y*ny^y->7^-F, h y ^^xvi^^y 
hy^y>>7^- h^i'w^y^r^- hm. z.ixb<n 
-ry->T^— Mt#y7/U3-^i:o±^to 1 
y ->r^~ h J: o t±j* Lfc # y A y *>r * 

[00 3 0] ±§S# P 1 )^ >#tflifi, # y m^rvl^i? 
!/!>^y i^y 3i— 7vU/-tf y ^ i/^^. ;tfy:x— yvu< 

;j? u ^x-tvwj? y ? # y h # y <> u- 

^y^^7vu-/-Ky*-^-h^y 'j'^^v, & 
y*7P7^Fy*y •> t'cotsit^wr-s 

[0031] *«wjc«t^-c» «ttJB<o»#»jtt. rn.it 



xwu-gfi® t'xvu- t'-/ur/u=i — yu-^S-g-^. ^fb t' 

[00 3 2] J^^l fc LT<i, J; 9 fllixfc^Mfttt 

OOM, ~S0 3 M, -OS0 3 - P =0 (OM) 
2 . -0-P=0 (OM) 2 (MtezM&H-T-. *7tttT 
^*y#JR^Sr^t3-ro ) . -OH, — N R 2 , -N + 

r 3 (Rnmt*mm*iktt\ ) , ^^^->s, -s 

H, -CN^t*75^P>S(itt-5)^< t t.t>tocc»1S#.S 

/g ($ e>^iri b< tt, 10-2-10-6^/g) CO 

[0 0 3 3] !Btt«4«©tS^»J«: % 1001 
SrgBtC^LT, iffi^5~5 0MfiSP (jfiKlllO- 

»lt LT*fl:if=/w*»JBi, dfy tn't^mm. Stf* 
y y h ^*a^^-tirTfflv^*§^-«, 

^ll 3 !-, «fttfxi/u^flgii5~7 oft%, y r> 
?^mmtf2~~5 oii%, ^L.-r*y^y->7^-h 
jjs 2 ~ 5 0 fis%o«H«jft-e^**is «t 5 «^v>5 r. 

[0 0 3 4] OtttJB€rJS5i*'t-ifc«>«>a*f«^fi, 

r*#2.c »ftaiLttt. ^Jxtf. *5^y/u», *^y 

7')!iyS, 3:y^^-^ge, ^>-u-^>®l 
7yyg, -^^-y^, ^u-^v®, ^^yg?, y/ 

— /WK. liyi'yK, ^f7n-;Pi^Itl2~ 
1 8fl»JIBJKfik (RCOOH, RISj^^l 1-171 

W«7=: k, #yT^uy^-df-y--r Kryu^/u-yy 

*«7>^ = !)i 1 I (Tz-U^/Ufi^^* 1 - 5 

mat. m&m i o o aftscic^t ito. 5 ~ 2 0 sage 

coiSlfflX'^JJII^n^o 

[0035] mtim^^^xmm-tz. mtama. 



(7) 



1 1 -2 3 8 2 2 5 



[0036] »#.lfffll-^n5«ttt9^t LT 

a eta* -ess. mt&mmBmt*. Jtfi#HKir*t>«>tf 

LTIi, a-T/U?-^. 3-T/U5^, y-7^^t> 

«&*«^^^«, 0. 01-1. 0/.m (0SL< 
11, 0. 0 1—0. 5 fi m t 0. 02~0. 1 u 

m) ©HCfcSCtiWi LV\, 

[0037] $m&m<o*>-#>-79 m&mic 

L< (2, 10~3 5mp) T'fe5rfc*W* 

1$m*l 0 OSSflJKatLT, 3-2 0ffifig|5T*fc IK 
»*U<tt. 4~18ftfiSl5. 3EK»tU<f4, 5-1 
5Sftg|5T*$>£o 

[0 0 3 8] ?ftK&/B<Z>£lffl3i|£ LTti\ lffii£Lfc«Si 

tt. #BS^OT£#B&te*&5fc 1 0 OftftSB^SfJ-LT, 
0. 2 — 2 Ofifig|5coffiHT*$>5o 
[0 0 3 9] ;H«H£Jn0tir6*fl£ LTtt, HuaiLfcB£*fc 

5~5 0fifiSl5 (#£l,<tt, 1 0-3 0ffifigfl) 

mm, #v>is? >mm. rxjw v j v 

flM/4< 5 - 7 0 ffifi%, * y -7 >«tJBifl* 2-50 1ft 

%. y -c y ->t^— h^s 2 - 5 o fia%co$5ia 



[0 0 4 0] mz, /<y? = — 
cttfffiu^ c<75*§£\ 4r«»¥*M&?iM' xa* i o 

-3 0m/. CO^MS^*— ifs-szf? v if t W-mmPhV-i 
X^si 5 0-30 0 m « ©tt^-t* ^7*7 7 ? * 
{£ffli--5r fcj4*#*LV\ -MIC. ±E© 

&ffi*stett«:e<»£-c*5. tfcis^-jKy 

* * tt-«^»!ff«»»]©R»^|cffn, 
*S 1 50~300my <DW8L=f-W:t>— tf^y y ? tt, 

mtmmmt i,x<nmffc&ftLxi$9, &it'<y*iao> 

[004 1 ] y<3/^=— hg(C*3^-C, ^s^t-rx 
W»/«c6ZiasB<©t»S:ttffi-t-5»#. 10-3 0mw 
WjSti^TJ-^V^'v y ^£ 150-3001^ coffi 
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(54) MAGNETIC TAPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic tape which is adaptable for the characteristics of a 
magnetoresistance head and which shows good electromagnetic conversion characteristics, and especially to 
provide a magnetic tape suitable to be used as a magnetic recording reproducing system assembled with a MR 
magnetic head which enables recording at a high data transfer rate and high density. 

SOLUTION: This magnetic tape has a nonmagnetic layer which contains a nonmagnetic powder and a binder 
and which is substantially nonmagnetic, and a magnetic layer containing a ferromagnetic powder and a binder 
formed in this order on one surface of a supporting body and has a back coating layer containing carbon black 
formed on the other surface of the supporting body. The thickness of the magnetic layer ranges from 0.08 to 0.28 
pm, and the magnetic flux of the magnetic layer ranges from 0.02 to 0.1 G.cm. 
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[Claim(s)] 

[Claim l] The magnetic tape characterized by having the non magnetic layer containing nonmagnetic powder 
and a binder which is nonmagnetic substantially, and a magnetic layer containing ferromagnetic powder and a 
binder in this order, and being in the range whose thickness of a magnetic layer it is the magnetic tape which 
has the back coat layer which contains carbon black in the field of another side of this base material, and is 
0.08 0. 28 micrometers, and the magnetic flux of a magnetic layer being in one field of a base material in the 
range of 0.02 - 0.1 G-cm. 

[Claim 2] The magnetic tape according to claim 1 in the range whose coercive force of ferromagnetic powder is 
1680 to 2050 oersted. 

[Claim 3] The magnetic tape according to claim 1 or 2 which has the value of the switching field distribution of 
a magnetic layer in the range of 0. 10. 32. 

[Claim 4] A magnetic tape given in the term of either of the claims 1-3 whose remanence ratios of the 
longitudinal direction of a magnetic layer are 0.82 or more. 

[Claim 5] A magnetic tape given in the term of either of the claims 1-4 in the range whose thickness of the whole 
magnetic tape is 5- 10 micrometers. 

[Claim 6] A magnetic tape given in the term of either of the claims 1-5 which are the objects for 
magnetic-recording regeneration systems using the reproducing head of a magnetic-reluctance mold. 
[Claim 7] A magnetic tape given in the term of either of the claims 15 which are the objects for computer data 
logging. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the magnetic tape used advantageously, in order to 
record computer data. Furthermore, especially this invention relates to the magnetic tape used in favor of the 
magnetic-recording regeneration system which uses the reproducing head (MR head) of a magnetic-reluctance 
mold in detail. 
[0002] 

[Description of the Prior Art] In the magnetic-recording regeneration system for carrying out record playback of 
the computer data in recent years, the system incorporating the thin film magnetic head is put in practical use. 
Since it is easy to process the thin film magnetic head into a miniaturization or a multi-track head, in the 
system which used especially the magnetic tape as the record medium, many multi-track fixed heads of the thin 
film magnetic head are used. While the improvement in track density and the improvement in recording 
efficiency by miniaturization are attained and being able to realize record of high density by utilization of the 
thin film magnetic head, improvement in a data transfer rate is also attained by multitrackization. The thin 
film magnetic head can be divided roughly into the induction type head which answers time amount change of 
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magnetic flux, and the magnetic-reluctance mold head (MR head) using the magneto-resistive effect which 
answers the magnitude of magnetic flux. An induction type head has few numbers of turns of a head coil 
because of the planar structure, and it becomes difficult to enlarge magnetomotive force, therefore there is a 
problem referred to as that a playback output is not obtained enough. For this reason, the MR head from which 
a high playback output is easy to be obtained is used for playback, and, on the other hand, the head of an 
induction type is used for record. These magnetic heads are usually incorporated into the system as one 
apparatus. In such a magnetic-recording system, the linear recording method which can realize a quicker data 
transfer rate is adopted. 

[0003] The magnetic tape for computer data logging used for the magnetic-recording regeneration system in 
which the above MR heads were included is decided for every system, for example, the magnetic tape 
corresponding to the 3480 molds by the specification of IBM, 3490 molds, 3590 molds, or 3570 molds is known. 
These magnetic tapes have the basic configuration with which the magnetic layer in which thickness contains 
the ferromagnetic powder and the binder of about 2.0 3.0 micrometers and comparatively thick monolayer 
structure was prepared on the base material. Moreover, in the usually above magnetic tapes for data logging, in 
order to wind around the rear face of an opposite hand with a magnetic layer and to maintain prevention and 
the good transit endurance of turbulence, the back coat layer is prepared. 

[0004] The magnetic tape which has the magnetic layer of the above monolayer structures has the problem that 
it cannot respond to needs enough as a medium which saves the data of the large quantity of these days. As 
opposed to such a request, the magnetic -recording medium which prepared the upper magnetic layer which 
comes to distribute ferromagnetic metal powder to a binder on the lower layer non magnetic layer which comes 
to distribute minerals nonmagnetic powder to a binder on a nonmagnetic base material, and this non magnetic 
layer as a magnetic-recording medium used for the magnetic-recording system by which the thin film magnetic 
head was incorporated is proposed (JP,8-227517,A). Since the loss of power by thickness loss is controlled by 
making the upper magnetic layer thin as mentioned above and high recording density can be attained, 
preservation of the data of a bigger capacity is attained compared with the magnetic tape which has the 
magnetic layer of monolayer structure. And the magnetic tape for computer data logging with which the 
magnetic layer with a thickness of 0.3 micrometers which publication that it is 0.05 0.8 micrometers has 
preferably 0.05- 1.0 micrometers of thickness of the upper magnetic layer, and specifically contains the 
ferromagnetic metal powder a non magnetic layer with a thickness of 2.7 micrometers and whose coercive force 
He are 1800 oersteds in one with a thickness of 10 micrometers base material side made from polyethylene 
terephthalate was prepared here in order is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention person examined the adaptability of this MR head and 
the magnetic tape used for this system in the magnetic-recording system by which the MR head was 
incorporated. According to the examination, it became clear that it could not be said that the magnetic tape 
given in above-mentioned JP,8227517,A has not necessarily high adaptability in the magnetic-recording 
regeneration system which uses an MR head, especially the system for computer data logging playback, namely, 
when what has a comparatively thick (0.3 micrometers) magnetic layer, for example as a magnetic tape is used 
Since the magnetic flux of a magnetic layer becomes high, a playback output sticks out too far and an MR head 
is saturated. That distortion, consequently a sufficiently high S/N value are not acquired for a playback wave, 
but an error rate tends to increase become or Moreover, although it is generally desirable that he is Sharp 
(wave-like half-value width is small) more as for a record playback wave (isolated playback reversal wave) in 
order to attain high recording density In the magnetic tape with a comparatively thick magnetic layer, the 
half-value width of a record playback wave became large, and it became clear that sufficiently high recording 
density was not obtained. When what has a on the other hand very thin (0.05 micrometers) magnetic layer was 
used, distortion arose in the record playback wave, similarly a high S/N value was not acquired, and it became 
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clear that the playback output itself became easy to decline. 

[0006] The object of this invention is offering the magnetic tape in which the property of a magnetic-reluctance 
mold head is suited and a good magnetic parametric performance's is shown. Especially this invention is being 
hard to produce an error etc., being able to realize a quick data transfer rate and offering the magnetic tape 
which can record high density, when it uses for the magnetic-recording regeneration system incorporating the 
reproducing head of a magnetic-reluctance mold. 
[0007] 

[Means for Solving the Problem] this invention person advanced research further in quest of the magnetic tape 
which suited the above magnetic-recording regeneration systems. As a result of the research, it is setting the 
thickness of a magnetic layer as the comparatively thin specific range compared with the former, and 
controlling the magnetic flux of the magnetic layer of a magnetic tape in the specific range so that, as for this 
invention person, the playback output of an MR head may not stick out too far. It found out that the magnetic 
tape which can be used in favor of the magnetic-recording regeneration system which has the good magnetic 
parametric performance which a high S/N value is acquired and can also attain high recording density could be 
manufactured, without saturating an MR head. 

[0008] This invention is in the magnetic tape characterized by having the non magnetic layer containing 
nonmagnetic powder and a binder which is nonmagnetic substantially, and a magnetic layer containing 
ferromagnetic powder and a binder in this order, and being in the range whose thickness of a magnetic layer it 
is the magnetic tape which has the back coat layer which contains carbon black in the field of another side of 
this base material, and is 0.08 0. 28 micrometers, and the magnetic flux of a magnetic layer being in one field of 
a base material in the range of 0.02 - 0.1 G em. 

[0009] As for the magnetic tape of this invention, it is desirable that they are the following modes. 

(1) The magnetic flux (phim) of a magnetic layer is in the range of 0.02 - 0.095 G-cm (still more preferably 0.05 - 
0.093 G em, especially preferably 0.05 - 0.092 G-cm). 

(2) The thickness of a magnetic layer is in the range of 0.10.28 micrometers (still more preferably 0.10.25 
micrometers) preferably. 

(3) The coercive force (He) of ferromagnetic powder is in the range of 1680 to 2050 (still more preferably 
1700-2000) oersted (Oe). 

(4) Ferromagnetic powder contains in the solid content of a magnetic layer in the amount of 75 - 85% of the 
weight (still more preferably 78 - 82 % of the weight) of the range. 

(5) The value of the switching field distribution (SFD) of a magnetic layer is in the range of 0.1-0.32 (still more 
preferably 0.15 to 0.28, especially 0.18-2.5). 

(6) SQ (remanence ratio) of the longitudinal direction of a magnetic layer is more than 0.82 (still more 
preferably 0.85, especially 0.88), 

(7) The thickness of the whole magnetic tape is in the range of 510 micrometers (still more preferably 7 9. 5 
micrometers, especially 7. 5 9. 5 micrometers). 

[0010] (8) Two kinds of carbon black in which carbon black has the average grain size from which particle-like 
carbon black of 10*30mmicro and coarse-grain-like carbon black of 150-300mmicro differ is included. 

(9) A back coat layer contains the hard minerals powder of Mohs hardness 5 9 further. 

(10) The average grain size of the minerals powder of above-mentioned Mohs hardness 5*9 is in the range of 
0.08- 1 micrometer (still more preferably 0.05 0. 5 micrometers, especially 0.08 0.3 m micro). 

(11) The minerals powder of above-mentioned Mohs hardness 5 9 is alpha-alumina. 

(12) The thickness of a back coat layer is in the range which is 0.2 0.8 micrometers. 

(13) The above-mentioned magnetic tape is an object for magnetic-recording regeneration systems using the 
reproducing head of a magnetic-reluctance mold. 

(14) The above-mentioned magnetic tape is an object for computer data logging. 
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[0011] 

[Embodiment of the Invention] Below, the magnetic tape of this invention is explained. The magnetic tape of 
this invention has the non magnetic layer containing nonmagnetic powder and a binder which is nonmagnetic 
substantially, and a magnetic layer containing ferromagnetic powder and a binder in one field of a base 
material at this order, and has the back coat layer which contains carbon black in the field of another side of 
this base material. It is characterized by for this invention having the thickness of a magnetic layer in the 
range of 0.08 0.28 micrometers, and the magnetic flux (phim) of a magnetic layer being in the range of 0.02 - 0.1 
G em. the thickness of a magnetic layer - desirable the range of 0.10.28 micrometers - it is the range of 
0.1-0.25 micrometers still more preferably, the magnetic flux of a magnetic layer - desirable the range of 0.02 

- 0.095 Gem - further - desirable the range of 0.05 - 0.093 G em - it is the range of 0.05 - 0.092 G em 
especially preferably. 

[0012] First, the magnetic layer which are the characteristic requirements for this invention is explained in full 
detail. Especially a means to set the magnetic flux of a magnetic layer as the range of 0.02 - 0.1 G em is not 
limited. In this invention, it is desirable to combine suitably the approach of adjusting the thickness of (l) 
magnetic layer to the comparatively thin specific range, the approach of using the ingredient which has coercive 
force suitable as (2) ferromagnetic powder, and the method of adjusting the content (pack density) of the 
ferromagnetic powder in (3) magnetic layers. As mentioned above, the range of the thickness of a magnetic 
layer is 0.08-0.28 micrometers. In the case of the range of thickness other than this, even when the magnetic 
flux of a magnetic layer is in the range specified by this invention, the half-value width of a record playback 
wave becomes large, and it becomes difficult to attain sufficiently high recording density. Moreover, although 
recording density with the larger, higher ferromagnetic powder of coercive force is generally easy to be obtained, 
in order to do so, it is necessary to set up a record current highly. However, if a record current is made high, 
while a high playback output will be obtained, an MR head is saturated and a recording head becomes easy to 
generate heat. Consequently, the MR head which is united with the recording head deteriorates, and it is in the 
inclination for lowering and the S/N value of a playback output to also fall. Since it is such, as for the coercive 
force of the ferromagnetic powder used by this invention, it is desirable that it is in the range of 1680 to 2050 
(still more preferably 1700-2000) oersted. Moreover, as for the ferromagnetic powder in a magnetic layer, it is 
desirable to contain in the solid content of a magnetic layer in the amount of 75 - 85% of the weight (still more 
preferably 78 - 82 % of the weight) of the range. 

[0013] The magnetic layer which has the above descriptions is formed from ferromagnetic powder and a binder. 
Moreover, conductive powder (an example, carbon black), an abrasive material, and lubricant are usually 
contained in the magnetic layer. As ferromagnetic powder, well-known ferromagnetic powder, such as the end of 
a ferromagnetic alloy powder (ferromagnetic metal powder) a magnetic oxide of iron FeOx (x=1.331.5), the Co 
denaturation FeOx (x=1.33-1.5), Fe, and nickel, or Co is used as a principal component (75% or more), and 
tabular hexagonal ferrite powder, can be used, for example. Especially, the activity in the end of a ferromagnetic 
alloy powder is desirable. 

[0014] At least one atom in aluminum, Si, S, Sc, Ti, V, Cr, Cu, Y, Mo, Rh, Pd, Ag, Sn, Sb, Te, Ba, Ta, W, Re, Au, 
Hg, Pb, Bi, La, Ce, Pr, Nd, P, Co, Mn, Zn, nickel, Sr, and B other than a predetermined atom may be included in 
ferromagnetic powder. 

[0015] Ferromagnetic powder may process beforehand before distribution with a dispersant. lubricant, a 
surfactant, an antistatic agent, etc. Specifically JP,44 14090,B, JP,45-18372,B, JP,47-22062,B, JP,47-22513,B, 
JP 3 46-28466,B, JP,46-38755,B, JP,47-4286,B, JP,47 12422,B, JP,47 17284,B, JP,47 18509,B, JP,47 18573,B, 
each official report of JP, 39- 10307, B and JP,48-39639,B, and U.S. Pat. No. 3026215 - said - No. 3031341 - said 

- No. 3100194 - said - No. 3242005 - and - said - the art indicated by each description of No. 3389014 can be 
used. In addition, a little hydroxide or a little oxide may be contained in the end of a ferromagnetic alloy powder. 
[0016] The microcrystal size which the specific surface area of the particle is 30- 70m 2 / g preferably the 
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above-mentioned end of a ferromagnetic alloy powder, and is called for from an X-ray diffraction method is 
5O300A. Since it becomes impossible for it to become impossible to fully correspond to high density record, to 
fully distribute even if too not much large, therefore to form the magnetic layer of a smooth field when specific 
surface area is not much small, it becomes impossible to correspond to high density record similarly. 
[0017] Fe is contained at least in the end of a ferromagnetic alloy powder. Specifically, it is the metal alloy 
which made the subject FeCo, Fe-nickel, FeZnnickel, or FenickelCo. In addition, a Fe independent is 
sufficient. Moreover, since these end of a ferromagnetic alloy powder attains high recording density, while 
preferably has coercive force He in the specific range as mentioned above, 110 or more emu/g of the amount of 
saturation magnetization (saturation magnetic flux density) (sigmas) is 120 or more emu/g and 170 emu/g or 
less preferably, moreover, the major-axis length (namely, mean particle diameter) of the powder called for by 
the transmission electron microscope - 0.5 micrometers or less - desirable - 0.010. 3 micrometers an axial 
ratio (major-axis length / minor-axis length, needlelike ratio) - 5*20 it is 5- 15 preferably. Furthermore, in 
order to improve a property, nonmetals, such as B, C, aluminum, Si, and P, or the salt of those, and an oxide 
may be added during a presentation. Usually, the layer of an oxide is formed in order to stabilize the particle 
front face of said metal powder chemically. 

[0018] It is the ferromagnetic which has an easy axis in the direction vertical to the plate side by plate-like as a 
tabular hexagonal ferrite, and, specifically, a barium ferrite (ignition-magneto bulan cutting tool mold which 
contained the spinel phase in the ignition-magneto bulan cutting tool mold or the part), a strontium ferrite 
(ignition-magneto bulan cutting tool mold which contained the spinel phase in the ignition-magneto bulan 
cutting tool mold or the part), a lead ferrite, calcium ferrites, those cobalt substitution products, etc. can be 
mentioned. Especially in these, the cobalt substitution product of a barium ferrite and the cobalt substitution 
product of a strontium ferrite are desirable. In order to control coercive force, what added elements, such as 
Co Ti, Co Ti-Zr, Co-Ti-Zn, nickelTiZn, or IrZn, if needed can be used for the tabular hexagonal ferrite used by 
this invention. 

[0019] In tabular hexagonal ferrite powder, a plate diameter means the width of face of the plate of a 
hexagon-head tabular particle, and can measure it with an electron microscope. As for the tabular hexagonal 
ferrite powder used by this invention, it is desirable that it is in the range whose grain size (plate diameter) is 
0.001- 1.0 micrometers, and it is desirable that a tabular ratio (a plate diameter/board thickness) is in the range 
of 2-20, and it is desirable that the specific surface area is in the range of 160m2 / g. Since tabular hexagonal 
ferrite powder is the same as ferromagnetic metal powder, even if the grain size is too large and it is too small, 
high density record becomes difficult. Moreover, in order that these tabular hexagonal ferrite powder may 
attain high recording density, while having the above coercive force, as for saturation magnetization (sigmas), it 
is desirable that they are at least 50 or more (still more preferably 53 or more emu/g) emu/g. 
[0020] As for the water content of ferromagnetic powder, it is desirable to consider as 0.01 - 2 % of the weight. 
Moreover, it is desirable to optimize water content according to the class of binder (resin). As for pH of 
ferromagnetic powder, optimizing with combination with the binder to be used is desirable, the range of the pH 
is usually 4- 12, and the range of it is 5- 10 preferably. Ferromagnetic powder may perform surface treatment 
with aluminum, Si, P, Y, or these oxides if needed. The amount of [ at the time used of performing surface 
treatment ] is usually 0.1 - 10 % of the weight to ferromagnetic powder. By performing surface treatment, 
adsorption of lubricant, such as a fatty acid, is 100 mg/m2. It can stop below. Although inorganic ion of fusibility, 
such as Na, calcium, Fe, nickel, and Sr, may be contained in ferromagnetic powder, if the content is 5000 ppm or 
less, it will not affect a property. In addition, the above ferromagnetic powder and its manufacture approach are 
indicated by JP,7-22224,A. 

[0021] The carbon black of a magnetic layer is added for the various object of securing reduction of the surface 
electric resistance (RS) of a magnetic layer, reduction of a dynamic friction coefficient (muK value), the 
improvement in transit endurance, and front-face nature with a smooth magnetic layer. As for carbon black, it 
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is desirable that the mean particle diameter is in the range of 5 350mmicro (still more preferably 10 300 m 
micro). Moreover, as for the specific surface area, it is desirable that they are 5-500m2 / g (still more preferably 
50-300m2/g). As for DBP oil absorption, it is desirable that it is in the range of 10' 1000ml / lOOg (still more 
preferably 50300ml / lOOg). Moreover, as for 2*10, and water content, it is [ pH ] desirable that 0.1 - 10% and 
tap density are 0.1-lg/cc. 

[0022] Carbon black can use what was obtained by various processes. As an example of the carbon black which 
can be used, furnace black, thermal black, acetylene black, channel black, and lamp black can be mentioned. As 
a concrete example of goods of carbon black BLACKPEARLS X072 (above) 2000, 1300, 1000, 900, 800, 700, 
VULCAN The Cabot Corp. make, #35, #50, #55, #60, and #80 (above) The product made from Asahi Carbon, 
#3950B, #3750B, #3250B, # 2400B, #2300B, #1000, #900, #40, #30, and #10B (above) The Mitsubishi Chemical 
make, CONDUCTEX SC, RAVEN, 150, 50, 40, 15 (above) Made in colon BIAKABonn, the KETCHIEN black 
EC, KETCHIEN black ECDJ-500, and KETCHIEN black ECDJ-600 (above, product made from lion AGUZO) 
can be mentioned. The usual addition of carbon black is in the range of 0.1 - 30 weight section (preferably 0.2 - 
15 weight section) to the ferromagnetic powder 100 weight section. 

[0023] As an abrasive material of a magnetic layer, a fused alumina, alpha-alumina, silicon carbide, chrome 
oxide (Cr2 03), corundum, artificial corundum, a diamond, a synthetic diamond, a garnet, and emery (principal 
component: corundum and magnetite) can be mentioned, for example. These abrasive materials are five or 
more (six or more [ Preferably ] especially preferably 8 micrometers or more) Mohs hardness, and the thing 
with a magnitude of 0.05- 1 micrometer (still more preferably 0.2 0.8 micrometers) of mean particle diameter is 
[ abrasive materials ] desirable. The addition of an abrasive material is usually in the range of 3 - 25 weight 
section (preferably 3 - 20 weight section) to the ferromagnetic powder 100 weight section. 

[0024] By oozing on a magnetic layer front face, the lubricant of a magnetic layer mitigates friction with a 
magnetic layer front face and the magnetic head, and it is added in order to maintain a slide contact condition 
smoothly. As lubricant, a fatty acid and fatty acid ester can be mentioned, for example. As a fatty acid, aliphatic 
carboxylic acid or such mixture, such as an acetic acid, a propionic acid, 2-ethylhexanoic acid, a lauric acid, a 
myristic acid, a palmitic acid, stearin acid, behenic acid, arachin acid, oleic acid, an elaidic acid, linolic acid, a 
linolenic acid, and palmitoleic acid, can be mentioned, for example. 

[0025] As fatty acid ester, for example Moreover, butyl stearate, sec-butyl stearate, Isopropyl stearate, butyl 
oleate, amyl stearate, 3-methylbutyl stearate, 2-ethylhexyl stearate, 2-hexyl DESHIRU stearate, butyl 
palmitate, a 2-ethylhexyl millimeter state, The mixture of butyl stearate and butyl palmitate, oleyl oleate, 
Butoxy ethyl stearate, 2butoxyl -propyl stearate, What acylated the dipropylene glycol monobutyl ether with 
stearin acid, Various ester compounds, such as die thy lene glycol dipalmitate, a thing which acylated 
hexamethylene diol with the myristic acid and was made into diol, and oleate of a glycerol, can be mentioned. 
The above fatty acids and fatty acid ester are independent, or can be used combining two or more compounds. 
The usual content of lubricant is in the range of 0.2 - 20 weight section (preferably 0.5 - 10 weight section) to the 
ferromagnetic powder 100 weight section. 

[0026] As a binder of a magnetic layer, thermoplastics, thermosetting resin, reaction type resin, and such 
mixture can be mentioned, for example. As an example of thermoplastics, the polymer which contains a vinyl 
chloride, vinyl acetate, vinyl alcohol, a maleic acid, an AKURURI acid, acrylic ester, a vinylidene chloride, 
acrylonitrile, a methacrylic acid, methacrylic ester, styrene, a butadiene, ethylene, vinyl butyral, a vinyl acetal, 
and vinyl ether as a configuration unit, or a copolymer can be mentioned. As a copolymer, for example A vinyl 
chloride vinyl acetate copolymer, a vinyl chloride vinylidene chloride copolymer, A vinyl chloride-acrylic nitril 
copolymer, an acrylic ester acrylonitrile copolymer, An acrylic estervinylidenechloride copolymer, an acrylic 
esterstyrene copolymer, A methacrylic acid ester-acrylic nitril copolymer, a methacrylic acid 
ester vinylidene chloride copolymer, A methacrylic acid ester styrene copolymer, a salt vinylidene-acrylonitrile 
copolymer, Butadiene Acrylonitrile, a styrene butadiene copolymer, and a chloro vinyl ether-acrylic ester 
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copolymer can be mentioned. 

[0027] Other than the above, polyamide resin, fibrin system resin (cellulose acetate butylate, cellulose die 
acetate, cellulose propionate, nitrocellulose, etc.), polyvinyl fluoride, polyester resin, polyurethane resin, 
various rubber system resin, etc. can be used. 

[0028] Moreover, as thermosetting resin or reaction type resin, the mixture of phenol resin, an epoxy resin, 
polyurethane hardening mold resin, a urea-resin, melamine resin, alkyd resin, acrylic reaction resin, 
formaldehyde resins, silicone resin, epoxypolyamide resin, polyester resin, and the poly isocyanate prepolymer, 
the mixture of polyester polyol and the poly isocyanate, and the mixture of polyurethane and the poly 
isocyanate can be mentioned, for example. 

[0029] As the above-mentioned poly isocyanate, the poly isocyanate generated by the product with isocyanates, 
such as tolylene diisocyanate, 4-4'diphenylmethane diisocyanate, hexamethylene diisocyanate, xylylene 
diisocyanate, naphthylene l,5 diisocyanate, ortho toluidine diisocyanate, isophorone diisocyanate, and 
triphenylmethane triisocyanate, such isocyanates, and polyalcohol and the condensation of isocyanates can be 
mentioned, for example. 

[0030] The well-known thing which has structures, such as polyester polyurethane, polyether polyurethane, 
polyether polyester polyurethane, polycarbonate polyurethane, polyester polycarbonate polyurethane, and poly 
caprolactone polyurethane, can be used for the above-mentioned polyurethane resin. 

[0031] In this invention, the binder of a magnetic layer has the desirable thing which added the poly isocyanate 
as a curing agent to the combination of vinyl chloride resin, a vinyl chloride vinyl acetate copolymer, a vinyl 
chloride vinyl acetate-vinyl alcohol copolymer, a vinyl chloride vinyl acetate male ic- anhydride copolymer and 
at least one sort of resin chosen from nitrocellulose s, and polyurethane resin, or these further and which it 
constructs and consists of****. 

[0032] In addition, the need is accepted in order to acquire the more excellent dispersibility and the endurance 
of the layer obtained as a binder. - COOM, -S03 M, OS03 M, P=0 (OM)2, and OP=0 (OM) - two (M 
expresses a hydrogen atom or an alkali-metal salt.) OH, NR2, and N+R3 (R expresses a hydrocarbon group.) 
It is desirable to introduce and use at least one polar group chosen from an epoxy group, SH, CN, etc. by 
copolymerization or the addition reaction. As for such a polar group, it is desirable to be introduced into the 
binder in the amount of 10- 1 to ten - eight mols (still more preferably 10- 2-10 -six mols/(g))/g. 
[0033] The binder in a magnetic layer is usually used to the ferromagnetic powder 100 weight section in the 
range of 5 - 50 weight section (preferably 10 - 30 weight section). In addition, when using for a magnetic layer 
combining vinyl chloride system resin, polyurethane resin, and the poly isocyanate as a binder, it is desirable to 
use so that vinyl chloride system resin may be contained for 2 - 50 % of the weight and the poly isocyanate and 
polyurethane resin may be contained five to 70% of the weight in [ all ] a binder in the amount of 2 - 50% of the 
weight of the range. 

[0034] In order to make the coating liquid for forming a magnetic layer distribute powder, such as 
ferromagnetic powder and carbon black, good in a binder, a dispersant can be added to it. Moreover, a 
plasticizer, conductive particles other than carbon black (antistatic agent), an antifungal agent, etc. can be 
added if needed. As a dispersant, for example A caprylic acid, a capric acid, a lauric acid, a myristic acid, A 
palmitic acid, stearin acid, behenic acid, oleic acid, an elaidic acid, The fatty acid of 12- 18 carbon numbers of 
linolic acid, a linolenic acid, a steer roll acid, etc. (it RCOOH(s)) The metal soap with which R consists of the 
alkali metal or alkaline earth metal of the alkyl group of 11- 17 carbon numbers or an alkenyl radical, and said 
fatty acid, The compound containing the fluorine of the aforementioned fatty acid ester, the amide of said fatty 
acid, Polyalkylene oxide alkyl phosphoric ester, lecithin, trialkyl polyolefine oxy quarternary ammonium salt 
(alkyl is 15 carbon numbers, and an olefin is ethylene, a propylene, etc.), a sulfate, a copper phthalocyanine, etc. 
can be used. These may be independent, or they may use it, combining. A dispersant is added in the range of 0.5 
• 20 weight section to the binder 100 weight section. 



JP-A-11-238225 

[0035] A non magnetic layer is explained in full detail. A non magnetic layer is a layer nonmagnetic to the real 
target containing nonmagnetic powder and a binder. This non magnetic layer needs to be nonmagnetic 
substantially so that the magnetic parametric performance of the magnetic layer on it may not be affected, but 
if it does not have an adverse effect on the magnetic parametric performance of a magnetic layer, even if 
magnetic powder is contained, it does not pose especially a problem. Moreover, lubricant is usually contained in 
the non magnetic layer in addition to these components. 

[0036] As nonmagnetic powder used by the non magnetic layer, nonmagnetic inorganic powder and carbon 
black can be mentioned, for example. The comparatively hard thing of nonmagnetic inorganic powder is 
desirable, and its Mohs hardness is [ five or more (6 or more / Still more preferably /) things ] desirable. As an 
example of these nonmagnetic inorganic powder, alpha-alumina, beta-alumina, gamma-alumina, silicon 
carbide, chromic oxide, cerium oxide, alpha -ferrous oxide, corundum, silicon nitride, titanium carbide, a 
titanium dioxide, a silicon dioxide, boron nitride, a zinc oxide, a calcium carbonate, a calcium sulfate, and a 
barium sulfate can be mentioned. These are independent, or can be combined and used. Among these, a 
titanium dioxide, alpha-alumina, alpha-iron oxide, or chrome oxide is desirable. As for the mean particle 
diameter of nonmagnetic inorganic powder, it is desirable that it is in the range of 0.01-1.0 micrometers 
(preferably 0.01-0.5 micrometers, especially 0.02 0.1 micrometers). 

[0037] The carbon black of a non magnetic layer is added in order to secure front-face nature with the smooth 
magnetic layer formed on a non magnetic layer, while giving conductivity to a magnetic layer and preventing 
electrification. The carbon black which the magnetic layer mentioned above as carbon black used by the 
non magnetic layer can be made to contain can be used. However, as for the carbon black used by the 
non magnetic layer, it is desirable that the mean particle diameter is less than [ 35mmicro ] (still more 
preferably 10 35 m micro), the usual addition of carbon black - all the nonmagnetic inorganic powder 100 
weight sections - receiving - 3 - 20 weight section - it is - desirable -- 4 - 18 weight section it is 5 - 15 weight 
section still more preferably. 

[0038] The fatty acid indicated by the magnetic layer of the magnetic tape mentioned above as lubricant of a 
non magnetic layer or fatty acid ester can be used. The usual addition of lubricant is the range of 0.2 - 20 weight 
section to all the nonmagnetic powder 100 weight sections of a non magnetic layer. 

[0039] The binder indicated by the magnetic layer mentioned above as a binder of a non magnetic layer can be 
used. A binder is usually the range of 5 - 50 weight section (preferably 10 - 30 weight section) to the 
nonmagnetic powder 100 weight section of a non magnetic layer. In addition, when using for a non-magnetic 
layer combining vinyl chloride system resin, polyurethane resin, and poly ISOSHINETO as a binder, it is 
desirable to use so that vinyl chloride system resin may be contained for 2 - 50 % of the weight and the poly 
isocyanate and polyurethane resin may be contained five to 70% of the weight in [ all ] a binder in the amount of 
2 - 50% of the weight of the range. In addition, the dispersant which can be added to the magnetic layer 
mentioned above also in the non magnetic layer, and other additives can be added. 

[0040] Next, a back coat layer is explained in full detail. A back coat layer is a layer in which it comes to contain 
carbon black as a subject. As for carbon black, it is desirable to use two kinds of things from which average 
grain size differs in a back coat layer. In this case, it is desirable to use the particle-like carbon black that 
average grain size of whose is 10-30mmicro, and the coarse-grain-like carbon black whose average grain size is 
150-300mmicro. Generally, the surface electric resistance of a back coat layer can be low set up by addition of 
the above particle-like carbon black. Moreover, generally particle-like carbon black is excellent in the holding 
power of a fluid lubrication agent, and contributes to reductionization of coefficient of friction at the time of 
lubricant concomitant use. On the other hand, the coarse-grain-like carbon black whose grain size is 
150-300mmicro has the function as a solid lubricant, and forms a minute projection in the front face of a back 
layer, reduction izes a touch area, and contributes to reduction ization of coefficient of friction. 
[0041] In a back coat layer, when using two kinds of things from which average grain size differs, the range of 
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the content ratio (weight ratio) of particle like carbon black of I0-30mmicro and coarse -grain-like carbon black 
of 15O300mmicro being in the range of former:latter =2:98-20:80 is 4:96- 15:85 desirable still more preferably. 
Moreover, the content of the carbon black (when using two kinds of things, it is the whole quantity) in a back 
coat layer is the range of the 500 * 1500 weight section to the binder 100 weight section preferably, and is the 
range of the 800 * 1200 weight section still more preferably In addition, what was indicated to the magnetic 
layer mentioned above as a binder used for a back coat layer can be used. It is desirable to use together 
nitrocellulose resin and polyester polyure thane resin. 

[0042] Transit endurance may be repeatedly given to a tape, and Mohs hardness may add the minerals powder 
of 5 9 in order to strengthen a back coat layer. If minerals powder is used with carbon black, also to repeat 
sliding, there will be little degradation and it will serve as a strong back coat layer. Moreover, if Mohs hardness 
uses the minerals powder of 5 9, the moderate polish force will arise, it will delete to the tape-guide pole etc., 
and trashy adhesion will decrease. As for the minerals powder of Mohs hardness 5 9, it is desirable that the 
average grain size is in the range of 0.011 micrometer (still more preferably 0.05-0.5 micrometers, especially 
preferably 0.08 0.3 micrometers). 

[0043] Mohs hardness can mention alpha-iron oxide, alpha-alumina, and chrome oxide (Cr 203) as minerals 
powder of 5*9, for example. These powder may be used independently, respectively or may be used together. 
Among these, alpha-iron oxide or alpha-alumina is desirable. Mohs hardness is 0.01 - 5 weight section to the 
carbon black 100 weight section, and the content of the minerals powder of 5 9 is 0.05 - 2 weight section 
preferably. 

[0044] The dispersant indicated to the magnetic layer can be added in a back coat layer. As for a dispersant, it is 
desirable to use it combining copper oleate, a copper phthalocyanine, and a barium sulfate in a back coat layer. 
A dispersant is usually added in the range of 0.5 - 20 weight section to the binder 100 weight section. 
[0045] A base material is explained in full detail. It can choose out of the ingredient currently used in the 
magnetic tape as a base material from the former. A nonmagnetic thing is especially desirable. As these 
examples, synthetic-resin films, such as polyester (the mixture of an example, polyethylene terephthalate, 
polyethylene EREN naphthalate, polyethylene terephthalate, and polyethylenenaphthalate, copolymerization 
object containing an ethylene terephthalate component and an ethylene naphthalate component), polyolefines 
(an example, polypropylene), cellulosics (an example, cellulose diacetate, cellulose triacetate), a polycarbonate, 
a polyamide (an example, aromatic polyamide, aramid), and polyimide (an example, all aromatic polyimide), 
can be mentioned. Especially in these, polyethylenenaphthalate (PEN) is desirable. Although there is especially 
no limit, as for the thickness of a base material, it is desirable that it is in the range of 2. 0 7. 5 micrometers (still 
more preferably 3.0-7.0 micrometers, especially 4. 5 6. 5 micrometers). 

[0046] Next, the manufacture approach of the magnetic tape of this invention is explained briefly. The magnetic 
tape of this invention can be manufactured by forming a back coat layer in one field of a base material in order 
in the field of a non magnetic layer, a magnetic layer, and another side according to the usual approach, 
respectively. 

[0047] While a magnetic layer has a non magnetic layer in a damp or wet condition, being prepared on this is 
desirable. That is, while a magnetic layer has the formed spreading layer (non magnetic layer) in a damp or wet 
condition after applying the coating liquid for non magnetic layers, it is desirable to be formed on this using the 
method of application by the so-called sentiment-on wet method which applies the coating liquid for magnetic 
layers. 

[0048] As the method of application by the above-mentioned sentiment-on wet method, the following 
approaches can be mentioned, for example. 

(l) How to form a magnetic layer with a base material application of pressure mold extrusion coater, while a 
non magnetic layer is first formed on a base material and this non magnetic layer is in a damp or wet condition 
using gravure spreading, roll coating, blade spreading, or an extrusion coater (refer to JP,60-238179,A, 
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JP,1-46186,B, and JP,2-265672,A). 

(2) How to form a magnetic layer and a non magnetic layer almost simultaneous on a base material using the 
coater which consists of a single spreading head equipped with two slits for coating liquid (refer to 
JP ? 63-88080A JP,2 17921,A, and JP,2-265672,A each official report). 

(3) How to form a magnetic layer and a non magnetic layer almost simultaneous on a base material using an 
extrusion coater with a backup roller (refer to JP, 2- 174965, A). As for a non magnetic layer and a magnetic layer, 
in this invention, forming using the simultaneous multistory applying method is desirable. 

[0049] The surface roughness (Ra) is measurement by the 3DMIRAU method (three -dimensions method), and, 
as for the magnetic layer formed as mentioned above, it is desirable that it is in the range of l-5nm (still more 
preferably 2-2. 8nm, especially preferably 2.2-2. 7nm). 

[0050] As for the magnetic properties of the magnetic layer of a magnetic tape, it is desirable that it is as follows. 
That is, as for SQ (remanence ratio) of the transit (straight side) direction of a magnetic tape, it is desirable 
that it is more than 0.82 (still more preferably 0.85, especially 0.88). Moreover, as for the value of the switching 
field distribution (SFD) of a magnetic layer, it is desirable that it is in the range of 0.10.32 (still more 
preferably 0.15 to 0.28, especially 0.182.5). In addition, the value of Above SFD shows the rule of thumb of** 
in the ease of carrying out of flux reversal, and it shows that it is easy to carry out flux reversal, so that the 
value is small. 

[0051] Moreover, the front-face nature of a back coat layer is in the inclination imprinted on the surface of a 
magnetic layer where a tape is rolled. For this reason, it is desirable to have smooth nature also with a 
comparatively high back coat layer. As for the back coat layer of the magnetic tape of this invention, it is 
desirable that the surface roughness Ra (cut off 0.08mm arithmetical mean deviation of profile) is adjusted as it 
is in the range of 0.0030 0. 060 micrometers. In addition, surface roughness can usually be adjusted in the 
surface treatment process by the calender after paint film formation with the construction material of the 
calender roll to be used, its front-face nature, a pressure, etc. 

[0052] As for the non magnetic layer of the magnetic tape of this invention, it is desirable to form so that it may 
become the thickness of the range of 0.2-3.0 micrometers (still more preferably 1.0-2.5 micrometers). As for a 
back coat layer, it is desirable to form so that it may become the thickness of the range of 0.2-0.8 micrometers. 
Moreover, as for the thickness of the whole magnetic tape of this invention, it is desirable that it is in the range 
of 510 micrometers (still more preferably 7 9. 5 micrometers, especially preferably 7. 5 9. 5 micrometers). 
[0053] The magnetic tape of this invention is prepared so that it may be adapted for the property of an MR head 
as mentioned above. Therefore, it can use in favor of the magnetic-recording system using a playback MR head. 
Especially the magnetic tape of this invention can be advantageously used as an object for computer data 
logging. Especially a limit does not have an MR head and it can use what is used from the former. It is desirable 
to use the MR head constituted so that MR components (for example, thing which consists of a Fe/nickel 
(permalloy) alloy thin film), such as a shielding mold or end-fire array, might slide on a magnetic tape especially. 
[0054] 

[Example] Below an example and the example of a comparison are indicated, and this invention is explained to 
it still more concretely. In addition, especially the "section" shown below expresses the "weight section", unless 
it refuses. 
[0055] 

[Example l] 

[Preparation of the coating liquid for non magnetic layer formation, and the coating liquid for magnetic layer 
formation] 

(Component for non magnetic layer formation) 

nonmagnetic powder Titanium dioxide Ti02 (rutile mold) The 90 sections [Ti02 content: - 90% or more first 
[ an average of ] particle diameter: -- specific surface area:40m2/g pH:7.0 DBP oil absorption: by 0.035 
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micrometer BET adsorption method - 27 • 38g/100g Mohs hardness: - 6.0 surface coating compound (A12 03): 
- 1.5 % of the weight] 

carbon black (product made from Mitsubishi Carbon) The ten sections [-- first [ an average of ] particle 
diameter: - 16mmicro DBP oil absorption: - specificsurfacearea:250m2/g volatile-matter: by 80ml / lOOg 
pH:8.0 BET adsorption method - 1.5%] 

Polar-group ( S03 K set, epoxy group) content The 12 sections Vinyl chloride resin [(MR- 110, Nippon Zeon Co., 
Ltd. make)] 

Polar-group (S03 Na radical) content polyester polyurethane resin The five sections [neopentyl glycol / 
caprolactone polyol / Diphenylmethane -4, 4'-diisocyanate (MDI) 
= 0.9/2.6/1 (weight ratio) 

- S03 Na radical 1x10 four-mol [/g] content] 

Poly isocyanate The three sections [(Coronate L, product made from Japanese Polyurethane Industry)] 

Butyl stearate The one section Stearin acid The two sections Methyl ethyl ketone The 150 sections 

Cyclohexanone The 50 sections [0056] 

(Component for magnetic layer formation) Ferromagnetic metal powder The 100 sections [presentation / 
Fe:Co=90:iO (atomic ratio) coercive force (He): 1850 oersted (Oe) 

Specific surface area by the BET adsorption method: 58m2 / g Microcrystal size: 175AThe amount of saturation 
magnetization (sigmas): 130 emu/g Grain size (diameter of an average major axis): 0.09 micrometers Needlelike 
ratio: 7.0 pH:8.6 Water-soluble Na:70ppm Water-soluble calcium:l0ppm Water-soluble Fe:10ppm] 
Polar-group ( S03 K sets) content vinyl chloride system copolymer The 12 sections [ S03 K set content: It is 
5xten - six mols [ g ] /, and a polymerization-degree 350 epoxy group content:monomeric unit, and is 3.5 % of the 
weight (MR- 110, Nippon Zeon Co., Ltd. make)]. 

Polar-group ( S03 Na radical) content polyester polyurethane resin The three sections [neopentyl glycol / 
caprolactone polyol / Diphenylmethane -4, 4'-diisocyanate (MDI) 
= 0.9/2.6/1 (weight ratio) 

- S03 Na radical content : 1x10 fourmol/g] 

Poly isocyanate The three sections [(Coronate L, product made from Japanese Polyurethane Industry)] 
alpha-alumina [(grain size: 0.2 micrometers)] The five sections Carbon black [(grain size: 0.08 micrometers)] 
The 0.5 sections Butyl stearate The one section Stearin acid The two sections Methyl ethyl ketone 150 section 
cyclohexanone The 50 sections [0057] After kneading each component which forms the above-mentioned 
non magnetic layer or a magnetic layer with a continuation kneader, respectively, it was made to distribute 
using a sand mill. The above-mentioned poly isocyanate was added to each obtained dispersion liquid, the three 
sections were added to both the dispersion liquid of a non magnetic layer, and the dispersion liquid of a 
magnetic layer, the butyl-acetate 40 section was further added to each, it filtered using the filter which has a 
1 -micrometer average aperture, and the coating liquid for non magnetic layer formation and the coating liquid 
for magnetic layer formation were prepared, respectively. 
[0058] 

[Preparation of the coating liquid for back coat stratification] 
(Component for back coat stratification) 

particle-like carbon black powder The 100 sections [-- first [ an average of ] particle diameter: - 17mmicro DBP 
oil absorption: - specificsurfacearea:220m2/g volatile-matter: by 75ml / lOOg pH:8.0 BET adsorption method - 
1.5% bulk density: - 15 lbs/ft3] 

Nitrocellulose resin The 100 sections Polyester polyurethane resin The 30 sections [(NIPPORAN, product made 
from Japanese Poly URETA Industry)] Dispersant : [ Copper oleate ] The ten sections A copper phthalocyanine 
The ten sections Barium sulfate (sedimentation nature) The five sections Methyl ethyl ketone The 500 sections 
Toluene The 500 sections [0059] Preliminary kneading of the above-mentioned component was carried out, and 
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it kneaded by the roll mill. To the obtained distributed object 100 weight section, the following component was 
added and the Sand grinder distributed. 

carbon black The 100 sections [-- first [ an average of] particle diameter: 200mmicro DBP oil absorption: - 
specific-surface-area:200m2/g] by 36ml / lOOg pH:8.5 BET adsorption method 

alpha-alumina [(grain size: 0.2 micrometers)] After filtering a 0.1 ********** distribution object, to this 
distributed object 100 weight section, the methylethylketone 120 section and the poly isocyanate 5 section 
were added, and the coating liquid for back stratification was prepared. 

[0060] Simultaneous multistory spreading was performed on the base material made from 
polyethylenenaphthalate (thickness: center line surface roughness 6.0 micrometers, 0.005 micrometers) so that 
the thickness of the non magnetic layer after desiccation might be set to 2.1 micrometers in the coating liquid 
for non magnetic layer formation and the coating liquid for magnetic layer formation which were [production of 
the magnetic tape for computer data logging] Obtained, and so that the thickness of the magnetic layer after 
drying on this might be set to 0.20 micrometers. Subsequently, while both layers were still in the damp or wet 
condition, orientation processing was performed using the solenoid with a cobalt magnet and the flux density of 
1500 gauss with the flux density of 3000 gauss. Then, the non magnetic layer and the magnetic layer were 
formed by making it dry. 

[0061] Then, the magnetic -recording layered product roll with which it applied to the another side side (a 
magnetic layer is an opposite hand) of this base material so that the thickness after drying the 
above-mentioned coating liquid for back coat stratification might be set to 0.5 micrometers, and it dried, the 
back coat layer was prepared, and the back coat layer was prepared in one field of a base material in the field of 
a non magnetic layer, a magnetic layer, and another side, respectively was obtained. 

[0062] It let the obtained magnetic-recording layered product roll pass to seven steps of calender processing 
machines (the temperature of 90 degrees C, and linear pressure of 300kg/cm2) which consist of only metal rolls, 
and calender processing was performed. Subsequently, the slit of the magnetic-recording layered product roll 
after calender processing was carried out to 1/2 inch width of face, and the magnetic tape for computer data 
logging according to this invention (only henceforth a magnetic tape) was obtained. The obtained magnetic tape 
was involved in the 1/2 inch cartridge of 3480 molds 580m. 

[0063] in the [example 2] - [example 3] example 1, the magnetic tape which follows this invention like an 
example 1 in the thickness after desiccation of a magnetic layer except 0.15 micrometers (example 2) or it 
having been alike and having changed 0.25 micrometers (example 3) like was produced. And it involved in the 
1/2 inch cartridge of 3480 molds 580m similarly. 

[0064] In the [example 4] example 1, the magnetic tape which follows this invention like an example 1 was 
produced except having changed ferromagnetic metal powder as follows. And it involved in the 1/2 inch 
cartridge of 3480 molds 580m similarly. 
A presentation / Fe:Co=90:lO (atomic ratio) 
Coercive -force (He): 2000 oersted (Oe) 

specific surface area:60m2/g microcrystal size: by the BET adsorption method - amount of 170A saturation 
magnetization (sigmas): - 128 emu/g grain-size (diameter of average major axis): - 0.087 -micrometer 
needlelike ratio: - 8.0pH:8.3 water- solubility Na:50 ppm water solubility calcium: 5 ppm water solubility Fe: - 
10 ppm [0065] In the [example 5] example 1, the magnetic tape which follows this invention like an example 1 
was produced except having changed ferromagnetic metal powder as follows. And it involved in the 1/2 inch 
cartridge of 3480 molds 580m similarly. 
A presentation / Fe:Co=80:20 (atomic ratio) 
Coercive force (He): 1700 oersted (Oe) 

specific-surface-area: 53m2/g microcrystal size: by the BET adsorption method - amount of 190A saturation 
magnetization (sigmas): ** 128 emu/g grain-size (diameter of average major axis): O.lO micrometer needlelike 
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ratio: - 8.0pH:8.3 water-solubility Na:60 ppm water solubility calcium: 1 ppm water solubility Fe: - 13 ppm 
[0066] In the [example 6] example 1, after applying a magnetic layer and a non magnetic layer, while these both 
layers were still in the damp or wet condition, the magnetic tape which follows this invention like an example 1 
was produced except having performed orientation processing using the solenoid with a cobalt magnet and the 
flux density of 1000 gauss with the flux density of 1500 gauss (that is, the remanence ratio of a magnetic layer 
having been changed). And it involved in the 1/2 inch cartridge of 3480 molds 580m similarly. 
[0067] In the [example 1 of comparison] example 1, the magnetic tape for a comparison was produced like the 
example 1 except having changed the thickness after desiccation of a magnetic layer so that it might be set to 
0.30 micrometers. And it involved in the 1/2 inch cartridge of 3480 molds 580m similarly. 

[0068] In the [example 2 of comparison] example 1, the magnetic tape for a comparison was produced like the 
example 1 except having changed ferromagnetic metal powder as follows. And it involved in the 1/2 inch 
cartridge of 3480 molds 580m similarly. 
A presentation / Fe:Co=80:20 (atomic ratio) 
Coercive-force (He): 2400 oersted (Oe) 

specific surface area:61m2/g microcrystal size: by the BET adsorption method amount of 160A saturation 
magnetization (sigmas): - 135 emu/g grain-size (diameter of average major axis): - 0.08-micrometer needlelike 
ratio: - 6.0pH:8.3 water-solubility Na:20 ppm water solubility calcium: Oppm water solubility Fe : 8 ppm [0069] 
In the [example 3 of comparison] example 1, the magnetic tape for a comparison was produced like the example 
1 except having changed ferromagnetic metal powder as follows. And it involved in the 1/2 inch cartridge of 
3480 molds 580m similarly. 
A presentation / Fe:Co=80:20 (atomic ratio) 
Coercive force (He): 2100 oersted (Oe) 

specific surface area:57m2/g microcrystal size: by the BET adsorption method - amount of 170A saturation 
magnetization (sigmas): - 130 emu/g grain-size (diameter of average major axis): - 0.09-micrometer needlelike 
ratio: - 7.0pH:8.3 water-solubility Na:25 ppm water solubility calcium: 2 ppm water solubility Fe: 12 ppm 
[0070] In the [example 4 of comparison] example 1, the addition of the following component was changed among 
the components of a magnetic layer, and the magnetic tape for a comparison was produced like the example 1 
except having increased the pack density of a magnetic layer. And it involved in the 1/2 inch cartridge of 3480 
molds 580m similarly. 

Polar-group ( S03 K sets) content vinyl chloride system copolymer The ten sections [ S03 K set content: It is 
5xten - six mols [ g ] /, and a polymerization-degree 350 epoxy group contenfrmonomeric unit, and is 3.5 % of the 
weight (MR- 110, Nippon Zeon Co., Ltd. make)]. 

Polar-group ( S03 Na radical) content polyester polyurethane resin The two sections [neopentyl glycol / 

caprolactone polyol / Diphenylmethane -4, 4 ! diisocyanate (MDI) 

= 0.9/2.6/1 (weight ratio) 

- S03 Na radical content : 1x10 fourmol/g] 

Poly isocyanate The two sections [(Coronate L, product made from Japanese Polyurethane Industry)] 
alpha alumina [(grain size: 0.2 micrometers)] The three sections [0071] In the [example 5 of comparison] 
example 1, the magnetic tape for a comparison was produced like the example 1 except having changed the 
thickness after desiccation of a magnetic layer so that it might be set to 0.05 micrometers. And it involved in the 
1/2 inch cartridge of 3480 molds 580m similarly. 

[0072] In the [example 6 of comparison] example 1, it applies on the same base material made from 
polyethylenenaphthalate so that the thickness of the magnetic layer after drying this may be set to 2.0 
micrometers only using the coating liquid for magnetic layer formation. While a magnetic layer is still in a 
damp or wet condition, orientation processing is performed using a solenoid with a cobalt magnet and the flux 
density of 1500 gauss with the flux density of 3000 gauss. Then, the magnetic tape for a comparison was 
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produced like the example 1 by making it dry except having formed the magnetic layer. And it involved in the 
1/2 inch cartridge of 3480 molds 580m similarly. 

[0073] In the example 6 of the [example 7 of comparison] comparison, the magnetic tape for a comparison was 
similarly produced except having changed ferromagnetic metal powder as follows. And it involved in the 1/2 
inch cartridge of 3480 molds 580m similarly. 
A presentation / Fe'Co=90"10 (atomic ratio) 
Coercive force (He): 1650 oersted (Oe) 

specificsurfacearea:46m2/g microcrystal size: by the BET adsorption method - amount of 220A saturation 
magnetization (sigmas): - 122 emu/g grain-size (diameter of average major axis): - 0.18-micrometer needlelike 
ratio: - 9.0pH:8.0 water-solubility Na:50 ppm water solubility calcium: 8 ppm water solubility Fe: 30 ppm 
[0074] It sets for the example 6 of the [example 8 of comparison] comparison, and is Cr02 as follows about 
ferromagnetic metal powder. The magnetic tape for a comparison was similarly produced except having 
changed. And it involved in the 1/2 inch cartridge of 3480 molds 580m similarly. 
Cr02 Magnetic powder coercive force (He): 499 oersted (Oe) 

The amount of specificsurfacearea:24.1m2/g saturation magnetization by the BET adsorption method 
(sigmas): 78 emu/g [0075] [The assembly of a magnetic-recording regeneration system] 

(l) Thin film magnetic-head ** recording head structure : it is the inductive head which pinched 2 turn thin 
film coil in Co system magnetic amorphous thin film yoke. 

Width of recording track: They are 66 micrometers and a gap length: 1.4micrometer** reproducing head 
structure:car shielding mold shunt bias MR (magnetic-reluctance mold) head. MR component is a Fe/nickel 
(permalloy) alloy thin film. 

Width of recording track: Fby FUJITSU, LTD. 613 A drive (1/2 inch cartridge magnetic tape record regenerative 
apparatus of 3480 molds) was equipped with the assembly record reproducing head of 22 micrometers and a 
shielding spacing:0.45 micrometer(2) magnetic-recording regeneration system, and tape speed 40inch/a second 
of a magnetic-recording regeneration system was created. 

[0076] The following approach measured and estimated the property of each magnetic tape [assessment [ as a 
magnetic tape ]] Obtained. 

(l) measurement of He (coercive force) of ferromagnetic powder, phim (magnetic flux) of a magnetic layer, SFD 
(switching field distribution) of a magnetic layer, and SQ (remanence ratio) of a magnetic layer - the value of 
these was measured by magnetic field Hm5kOe (kilo oersted) using the oscillating sample mold fluxmeter (Toei 
Industry make). 

[0077] (2) Surface roughness was measured using measurement 3DMIRAU of the granularity (Ra) of the front 
face of a magnetic layer. TOPQ3D made from WYKO - using - MIRAU - center line surface roughness Ra with 
an area of about 250x250 micrometers was measured by law. 

[0078] (3) The ultra thin section of a magnetic tape was cut down in thickness of about 0.1 micrometers with the 
measurement diamond cutter of the thickness of a magnetic layer. A photograph of this was observed and taken 
with the transmission electron microscope. The interface and magnetic layer front face of a vertical layer of a 
photograph which were photoed were ****(ed), magnetic layer thickness was measured with the IBASII image 
processing system, and the average was calculated. 

[0079] (4) The thickness of the whole magnetic tape measured ten tapes in piles by the Mitutoyo micrometer, 
and computed the thickness of one sheet. 

[0080] (5) The following properties were measured in the above-mentioned magnetic-recording regeneration 
system, and the magnetic parametric performance of a magnetic tape was evaluated. 
** Over writing (O/W) 

2.1-micrometer wavelength was recorded and residual magnetization with a wavelength [ when carrying out 
overwrite of the wavelength of 0.5 micrometers on it ] of 2.1 micrometers was measured. 
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** The playback output when recording the output record wavelength of 0.54 micrometers was measured. 

** The difference with a playback output [ of 0.54 micrometers of S/N ratios ] and a playback output of 1.2 

micrometers was measured. 

** The half-value width of an isolated reversal wave of the record wavelength of PW507.89micrometer was 
measured. It shows the rule of thumb of the die length of a record unit, the half-value width of an isolated 
reversal wave can shorten a record unit, and record of a high consistency is so possible for it that this value is 
small. The result of the above assessment is shown in a table 1. 
[0081] 
[A table l] 

3*1 





S3 'tis 
m 

(ixm) 


(O e) 


mns 

($m) 


SMtJB 

CD 

S F D 


©S Q 


(R a) 


T — ~7 


S/N 
(dB) 


PW BD 
( n m) 


O/W 
(dB) 


(ttV) 


mmmi 


0.2 


1850 


0.07 


0.22 


0.9 


2.5 


8.8 


17 


317 


-33.5 


290 


mmw2 


0.15 


1850 


0.06 


0. 22 


0.9 


2. 5 


8. 75 


16.5 


300 


-35 


270 


nmms 


0.25 


1850 


0. 085 


0.22 


0.9 


2.5 


. 8.85 


17.5 


330 


-31 


310 




0.2 


2000 


0.09 


0.22 


0.9 


2.5 


8.8 


17. 5 


305 


-31 


270 


MMWI 5 


0.2 


1700 


D. 065 


0.22 


0.9 


2-5 


6.8 


16 


330 


-34 


270 




0.2 


1850 


0. 07 


0.3 


0.75 


2.3 


6.8 


16 


350 


-33 


280 



1 °' 3 1850 0.12 0.23 0.91 2.4 8.9 14 380 -29 330 

tmm 2 0.2 2400 0. 16 0.24 0.88 2. 2 8.8 13 280 -24 200 

i±!R#JJ 3 0.2 2100 0. 12 0.23 0.89 2.4 8.8 14 300 -28 220 

tttt« 4 0.2 1850 0.13 0.22 0.87 2. 8 8.8 12 400 -33 280 

ftmmS 0.05 1850 0.016 0.3 0.83 2.9 8.65 9 220 -39 110 

tmme 2.0 isbo 0.7 0.3 o.ss ^2.3 8.5 13 820 -20 340 

tmm 7 2.0 1650 0.6 0.4 0.92 3.0 8.5 11 711 -22 310 

^MmS 2.0 500 0.5 0.6 0.9 6,5 8.5 8 1.100 -24 120 



[0082] It turns out that in the case of the magnetic tape (examples 1-5) according to this invention which is in 
the range whose thickness of a magnetic layer is 0.08-0.28 micrometers from the result of the above-mentioned 
table 1, and is in the range whose magnetic flux of a magnetic layer is 0.02 - O.lG.cm all - a high S/N value is 
acquired without saturating an MR head - show the high magnetic parametric performance, and PW50 also 
shows the low value, and high recording density is attained. Therefore, it turns out that the magnetic tape 
according to this invention prepared as mentioned above fits the magnetic-recording regeneration system in 
which the MR head was included. In addition, in the case of the magnetic tape of an example 6, compared with 
the magnetic tape of other examples, PW50 shows the high value low [ SQ value (remanence ratio) ], but it is 
tolerance. 

[0083] On the other hand, in the case of the magnetic tape of the example 1 of a comparison, since the magnetic 
layer was thick, while the magnetic flux of a magnetic layer became high, the MR head was saturated and the 
S/N value fell, the value of PW50 became large, and the value of over writing (O/W) was high, distortion arose 
in the record playback wave further, and the error rate increased. In the case of the magnetic tape of the 
examples 2 and 3 of a comparison, the output and the over writing property are also falling, and, in the case of 
the example 2 of a comparison, the S/N value is also falling greatly especially. Since an MR head is influenced 
[ the ] by generation of heat of a recording head, resistance changes, since what has the high coercive force of 
ferromagnetic powder is used, and the noise by it occurs, this is considered for according to the saturation of an 
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MR head. Since the pack density (content) of the ferromagnetic powder in a magnetic layer is high, in the case 
of the magnetic tape of the example 4 of a comparison, magnetic flux with a high magnetic layer is shown, and 
lowering of an S/N value and lowering of PW50 value are seen. The magnetic flux of a magnetic layer becomes 
low too much writing the thickness of a magnetic layer very thinly, in the case of the magnetic tape of the 
example 5 of a comparison, distortion arises in a playback wave, and an error rate becomes easy to increase, 
and a playback output also becomes it with a low thing. Since these magnetic layers are formed with monolayer 
structure, in the case of the magnetic tape of the examples 6*8 of a comparison, the magnetic flux of a magnetic 
layer becomes very high, PW50 value and an over writing property are also large, therefore it turns out that it 
is hard to be adapted for the magnetic-recording regeneration system in which the MR head was included. 
[0084] 

[Effect of the Invention] Especially the magnetic tape of this invention is prepared so that the magnetic 
parametric performance may be adapted for a magnetic-reluctance mold (MR) head. Therefore, the magnetic 
tape of this invention can be used in favor of the magnetic-recording regeneration system which uses an MR 
head. By using the magnetic tape of this invention for such a system, a data transfer rate can be raised, high 
density record is attained, consequently mass record is attained. Especially, it can use advantageously as an 
object for computer data logging. 



